On The Necessity and Governance Model of the Construction of China's Low-Carbon Transportation System  by Fengbo, Lai & Jianlan, Ren
Available online at www.sciencedirect.com
Energy Procedia 5 (2011) 1502–1507
1876–6102 © 2011 Published by Elsevier Ltd.
doi:10.1016/j.egypro.2011.03.257
IACEED2010 
On The Necessity and Governance Model of the Construction 
of China’s Low-Carbon Transportation System 
Lai Fengboa,b, Ren Jianlana  
aSchool of Population,Rresources and Environment,Shandong Normal University,Jinan,250014,China 
bDepartment of Management,Shandong Jiaotong University, Jinan,250023,China 
 
Abstract 
With the rapid development of transportation industry and China’s economy, the construction and development of 
low-carbon transportation system is the only way to realize the low-carbon and sustainable development of the 
transportation industry, and also is an important support to the energy -saving and emission reduction target and the 
healthy economic development. Based on the existing problems in the transportation system, the article analy zes the 
necessity of developing low-carbon transportation system, and puts up the three-party interaction model 
(government-transportation-public) and basic governance model. 
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1. Introduction 
The industry of transportation is an important part of the national economy and it  plays a crucial ro le in 
the economic and social development. The transportation system is one of the most important parts of 
basic industries of regional society, the important carrier of social development and tools, and the major 
producer of greenhouse gas and emission source. 
2. The existing problems of China’s transportation system 
2.1. Basic content of transportation system 
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There is no fixed patterns and content of transportation system because of the different situation of 
each country and the different development  stages. But it  is commonly believed th at the transportation 
system is an integrated and optimized one of various modes of transportation (railway, road, air, water 
and pipeline) which should meet the needs of the economic development and improved living standards.  
2.2. The existing problems of transportation system 
Over 30 years’ reform and opening up, China’s t ransportation industry has achieved a fast 
development and has contributed a lot to the economic and social development. But at the same time, 
there are some apparent problems: 
2.2.1. The scale of the transportation facilities is small and the basis is comparatively weak.  
Although in recent years, China's transportation infrastructure has developed very quickly, the overall 
scale is still s mall, and can not meet the economic and social development o f the g rowing demand for 
transportation. 
2.2.2. There is no coordination and cooperation between different transportation means.  
Since the railway, h ighway, waterway and other transportation means is under the governance of 
different authorities, transportation resources are not integrated and coordinated, it is difficult to play the 
most optimized or maximized effect. 
2.2.3. Transportation of high energy consumption and serious pollution is not consistent with current 
ideas and requirements of low carbon development.  
In quite a long period of time, the rapid growth of transportation has been at the price of a serious 
resource destruction and environmental pollution. The pollution caused by energy consumption structure 
has brought damage to the environment and endangered the residents’ survival and living environment. 
2.2.4. The transportation system can not effectively support the change of consumers’ behaviors and 
consumption patterns. 
With the improvement of liv ing standards and life quality and the expanded liv ing area, peo ple’s needs 
of transportation security, convenience and speed is ever creasing. But the choice of transportation is very 
much different affected by the distance and travel costs. 
Table 1 Comparison of several major transportation means among Chinese residents 
Item 
Transportation means 
The extent to which residents’ choice of 
transportation means affected by travel cost 
Reasons Percentage Distance 
Car Medium, lit t le effect Flexible, convenient 32.43% ≤500 km 
T rain Low, the lowest effect Economical, safe  46.11% ≥300 km 
Airplane High, great effect Comfortable, fast 12.75% ≥500 km 
Ship Greatly affected by geographical situation Short-cut 8.71% ≥400 km 
Note: the investigation is taken in Jinan, Qiangdao, Yantai and Weihai. 
3. The necessity of the construction of low-carbon transportation system 
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Transportation is the second largest oil consumer after manufacturing and is the key industry of 
China’s low-carbon and energy-saving practice. In 2009, China has become the world’s largest auto 
manufacturer, and auto purchase and consumption has also been ranked first in  the world. The rap id 
growth in car manufacturing and consumption has stimulated and boosted the huge potential domestic 
market demand which resulted in increased consumption and utilization of energy and resources. The 
construction of low-carbon transportation system can help the industry to reduce energy consumption, 
save energy, realize scientific development. Meanwhile, it is the objective need and only choice for the 
sustainable development of the industry. 
3.1. The overall energy consumption of the transportation industry is high and takes a high proportion in 
the country’s energy consumption. The construction of low-carbon transportation system can save energy 
and reduce energy consumption. 
With the development of economy, the proportion of the transportation industry takes shows a steady 
increase. Along with the development of industry and the creasing dependence of economy on 
transportation, the overall amount of energy consumption and the proportion will be sure to arise. So the 
construction of low-carbon transportation is of positive and realistic significance to both the industry and 
the macroeconomic situation.  
3.2. Vehicle emission is an important factor causing air pollution and global warming. The development 
of low-carbon transportation system is an active respond to the urgent need of global climate change.  
Gasoline and diesel are the main fuel of vehicles. According to statistics, a car emits 3  times weight of 
harmful emissions than its own weight. The Ministry of Transportation predicts that by 2020 the number 
of private cars in China will be over 100 million, so the total exhaust emission will be very large. Vehicle 
emissions in major cit ies have become a major source of pollution and have affected people’s quality of 
life. 
At present, the average fuel consumption of per hundred kilometers of various types of vehicles is 20% 
higher than that in developed countries. The transportation industry h as consumed 30% of the country’s 
total energy from 2000 to 2009. On the other hand, China’s per cap ita share of energy is very low. But the 
development of transportation industry needs the support of energy. So to use the energy effectively and 
rationally is of great significance to the sustainable development of the industry and to the national energy 
security. Thus, the development of low-carbon transportation system to reduce the energy consumption 
and pollution from the transportation industry is the first crucial task. 
3.3. The development of low-carbon transportation system is the inevitable choice of the transportation 
industry to achieve sustainable development. 
In the last ten years, China’s transportation sector has been developing rapidly, with its electrical 
railway length from 14.9 thousand kilometers to 30.2 thousand kilometers, expressway length from 16.3 
thousand kilometers in 2000 to over 60 thousand kilometers in 2009. Water, air and p ipeline 
transportation also developed fast in the same period. But generally speaking, the sustainable 
development of the t ransportation industry is facing great  challenge. According to statistics, the energy 
consumption of h ighway and waterway  sector takes over 1/3 of the oil consumption of the whole country 
and has become the important resource of greenhouse gas and air pollut ion. The rate of energy efficiency 
is comparatively  low to that of developed countries. Along with the increase of investment in the 
transportation industry, energy consumption is bound to increase gradually, so it  is urgent to speed up the 
construction of low-carbon transportation system. 
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Table 3  mileage of five means of transportation 2000-2009                                                                                                                                       
unit :10 thousand kilometers 
    Mileage 
Year 













Oil and gas 
transportation 
2000 6.87 1.49 140.27 1.63 11.93 150.29 50.84 2.47 
2001 7.01 1.69 169.80 1.94 12.15 155.36 51.69 2.76 
2002 7.19 1.74 176.52 2.51 12.16 163.77 57.45 2.98 
2003 7.30 1.81 180.98 2.97 12.40 174.95 71.53 3.26 
2004 7.44 1.86 187.07 3.43 12.33 204.94 89.42 3.82 
2005 7.54 1.94 334.52 4.10 12.33 199.85 85.59 4.40 
2006 7.71 2.34 345.70 4.53 12.34 211.35 96.62 4.81 
2007 7.80 2.40 358.37 5.39 12.35 234.30 104.74 5.45 
2008 7.97 2.50 373.02 6.03 12.28 246.18 112.02 5.83 
2009 8.55 3.02 386.08 6.51 12.37 234.51 91.99 6.91 
Resource: China Statistics Yearbook 2010 
4. The construction of transportation system 
High efficiency, low energy-consuming, low pollution, low emissions are the typical features of low -
carbon transportation system, which aims at reducing the high-intensity consumption of trad itional high 
carbon energy in the traffic facilities and transportation system. Hence it can improve the energy 
efficiency and traffic energy-use structure, also optimize the development pattern of traffic transportation. 
4.1. Accelerate the development of the low-carbon traffic transportation system and research and 
formulation of its standard.  
The construction of low-carbon traffic transportation system is consequential result of the industry 
based on the background of its good beginning. On the basis of understanding the current carbon 
emissions, it is a must to construct and formulate a series of political measures in the view of systems and 
standards, to implement the responsibility of energy-saving and emission-reduction and to perfect the 
coordination system of traffic transportation. 
4.2. Impel the development of intensification and low-carbon in the traffic facilities.  
On the whole of the current traffic development in China, it shows the extensive style and needs 
consistent construction of traffic transportation facilit ies. To  increase the investment and intensive land 
resources, we should not impropriate more arable land and reduce extensively construction which can 
alter our land. Under the framework and thought of low-carbon development, the synthesized traffic 
1506  Lai Fengbo and Ren Jianlan / Energy Procedia 5 (2011) 1502–1507
transportation system of combination of ocean, land and sky will be gradually constructed to handle the 
problem of "bottleneck" restrictions for economic development by regional traffic. 
4.3. Put forth efforts on the improvement of share ratio of public conveyances.  
Unceasingly upgrade the capacity, efficiency and service of public transit. Build the traffic 
development model leading the position of pubic transport and implement the strategy of guiding function 
of public traffic and public transport priority as to improve the share ratio of public conveyances.  Increase 
the coverage rate of network and station through scientific planning and construction, optimize the 
operation structure and formulate the urban public transport system, characterizing “tributary in 
accordance with the main stream, reasonable ordonnance, efficiency and clipper transport and 
adaptability of urban scale, population and economic development”. 
4.4. Promote vigorously the development of low-carbon traffic and energy-saving and emission-reduction. 
As for the low-carbon traffic and transportation system, not only do we pay adequate attention to the 
energy-saving and emission-reduction work, also we blaze a way in energy structure, development of 
clean energy and low carbon. Meanwhile, strengthen the application of environment -protection materials 
and new techniques in road construction and renovation to control and reduce the side effect in eco logical 
environment. 
5. Governance model of Low-carbon Traffic Transport System 
A governance model is required in the development of low-carbon traffic transport, the stakeholder of 
which includes the government, transportation and public (shown as in the figure 1). The three items form 
a “Triangular Relationship” which interact and support each other.  
Fig 1  Triangular Model of “Government-Transportation-Public” 
5.1. The low-carbon traffic transportation system, which is caused by government, transportation and 
public, requires the tripartite cooperation and complete transition to low-carbon model. 
Firstly, government plays a leading role in the system construction and management. Secondly, 
coordinate the traffic t ransport development with the environment and guide the public to choose the 
mode of shipping which exerts less influence to  the environment. And last, form a big  environment of 
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low-carbon traffic technology development and embed low-carbon element in  the operating mechanism 
of the industry. 
5.2. The low-carbon transportation system is conformed with the national conditions and the will of tide. 
Therefore it should pay close attention to the latest foreign tendency. 
With the high rate of the traffic transportation industry consumption in the social total consumption, it 
will be more difficult to cut back on the industry consumption rate within a short period of time. It can 
improve to some extent existing energy consumption structure. In  China the administration of the system 
cannot risk the industry development, especially in the rap id stage. Actually it should establish the 
thought and procedure of “leading concept, systematic supervision, supporting technology and 
progressive accomplishment” and pay close attention to the latest foreign tendency to combine the our 
goal of carbon emission reduction and foreign promise in establishing the system. 
5.3. Low-carbon transportation system emphasizes the historical succession and regional imbalance.  
With a vast territory, China’s t raffic transportation system has great d ifference in h istorical foundatio n 
and current situation. Its industry succession distinguishes with the future planning. Hence it requires the 
local government should consider linking the development with local characteristics and industrial 
structure and layout in governing the system. On the whole of the country, this system development 
should integrate regional overall planning with the pace of the traffic transportation development. 
Historical succession and regional imbalance must be considered in the process of future planning. 
6. Conclusion 
With the support of energy, transforming transportation development model and developing low 
energy consumption are the main tasks of controlling the environmental deteriorat ion, relieving 
ecological stress, constructing conservation-minded society and promoting the harmony of human and 
nature. In a word, China’s traffic transportation system is the firm foundation and powerful support of the 
national economic sustainable development. We should take the interests of government, transportation 
and public into consideration, and consider the historical succession and regional differences based on the 
reality and open eyes to the whole world in reasoningly changing and actively prompting the low-carbon 
development of the system through the admin istrative mechanis m of the governmental guidence and 
corporate operation and public participation. 
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